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MODULE  4 ASSIGNMENT  BOOKLET 
Module  4:  Lesson  1 Assignment 

This  Module  4:  Lesson  1 Assignment  is  worth  30  marks.  The  value  of  each  assignment 
and  each  question  is  stated  in  the  left  margin. 

(30  marks)  Lesson  1 Assignment:  Magnetic  Fields 

(5  marks)  A 1 . Using  the  diagrams  below,  indicate  the  direction  of  the  magnetic  field  associated 

with  the  wire  when  the  current  is  flowing  in  the  direction  indicated.  (Electron  current 
flows  from  negative  to  positive.) 

a.  b.  + t — D - 


e. 
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(3  marks)  A 2.  Using  the  diagrams  below,  indicate  the  direction  of  electron  flow  if  the  associated 
magnetic  field  is  in  the  direction  indicated. 


b. 


(2  marks)  A 3. 


Given  the  diagrams  below  indicate  whether  a dot  or  an  “x”  should  be  placed  in 
each  circle.  (Note  that  current  is  the  direction  of  the  electrons,  e-  flow.) 


a 

v 


conductor 

X \ b 


magnetic - 
field  line 


(6  marks)  A 4. 


Given  the  diagrams  below,  indicate  the  path  of  the  current  (e-  flow)  that  produces 
magnetic  poles  as  indicated. 
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b. 


c. 


(10  marks)  A 5.  Given  the  diagrams  below,  indicate  the  direction  of  the  magnetic  field  created  by 
the  current  (e-  flow)  flowing  through  the  solenoid. 


b. 
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c. 


d. 
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(4  marks) 


e. 


D 3.  Revise  your  response  to  D 1 using  the  additional  information  from  your  readings  of 
other  students’  work.  In  the  space  below,  include  your  final  response  and  comment 
on  how  reading  other  students’  work  improved  your  own.  A scoring  guide  is 
provided  after  the  answer  lines. 


There  are  more  lines  on  the  following  page. 


Physics  30:  Module  4 


6 


Assignment  Booklet 


Physics  30:  Module  4 


7 


Assignment  Booklet 


DISCUSSION  SCORING  GUIDE 


Principles  involved:  magnetic  fields,  charged  particles  in  a magnetic  field 

Level  1 

(Below  Standard) 

Level  2 
(Approaching 
Standard) 

— 

, ' 7- 

Level  4 

(Above  Standard) 

Knowledge 

Demonstrates 
understanding  of 
the  situation, 
physics  principles 
and  technology, 
and  their 
connections. 

Demonstrates  a 
vague  and 
sometimes  incorrect 
understanding  of  the 
physics  principles 
involved.  Obvious 
irrelevant  or  missing 
information. 

Demonstrates  a 
basic  understanding 
of  the  physics 
principles  involved. 
May  exhibit  minor 
mistakes  or  vague 
information  or 
application  to  the 
situation. 

Demonstrates  a good 
understanding  of  the 
physics  principles 
involved  and  applies 
them  properly  to  the 
given  situation.  All 
necessary  information 
is  given. 

Demonstrates  a 
superior 

understanding  of  the 
physics  principles 
involved  and  their 
application  to  the 
situation.  All 
applications  are 
considered  in  detail. 

Reflection 

The  post  shows 
reflection  on 
one’s  own  and 
other  students’ 
work.  Contributes 
to  the  group 
discussion. 

Does  not  make  an 
effort  to  participate. 
Seems  indifferent  to 
discussion. 

Occasionally  makes 
meaningful 
reflections  on  the 
group’s  efforts  or 
discussions. 

Marginal  effort  is 
shown  to  become 
involved  with  the 
group  or  discussion. 

Frequently  makes 
meaningful  reflections 
on  the  group’s  efforts 
and  presents  relevant 
viewpoints  for 
consideration  by  the 
group.  Interacts  freely 
with  group  members. 

Regularly  attempts  to 
motivate  the  group 
discussion  and  delve 
deeper  into  concepts. 
Interacts  freely  and 
encourages  all  group 
members. 

Content  and  presentation  of  discussion  summary 

The  information  is 
logically  arranged 
in  a clear  and 
concise  manner. 

The  information  is 
poorly  organized 
with  many  concepts 
implied.  Irrelevant  or 
rambling  sentences 
make  reading 
difficult. 

The  information  is 
somewhat  organized 
with  implied 
concepts.  Excessive 
words  or  awkward 
sentences  are  used, 
which  hinder 
reading. 

The  information  is 
well-organized  and 
logically  arranged.  All 
concepts  are  explicitly 
explained.  There  are 
a few  awkward  but 
understandable 
sentences. 

The  information  is 
well-organized  and 
very  easy  to 
understand.  Well- 
worded  sentences  j 

make  reading 
pleasurable. 
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(30 

marks) 

(4  marks) 


Module  4:  Lesson  2 Assignment 

This  Assignment  Booklet  is  worth  30  marks.  The  value  of  each  assignment  and  each 
question  is  stated  in  the  left  margin. 

Lesson  2 Assignment:  Moving  Charges  in  Magnetic  Fields 

A 1.  As  a review,  draw  the  inward  force  on  the  following  diagrams.  The  first  one  has 
been  completed  as  an  example. 

a. 


b. 


s- 


m 
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c. 


(8  marks)  A 2.  Predict,  draw,  and  verify  the  magnetic  force  on  each  diagram  below.  Verify  your 
answers  using  the  simulation. 

a.  positive  charge 


o— — — 

— *#■ 

O ex- 

b. 

positive  charge 

X 

X ■ 

o 

M M. 

U 

X 

c. 

negative  charge 

O O 

0 

o— — — 

# # 

d. 

negative  charge 

it  it 

X 

<>— — 

M m 

u 

Physics  30:  Module  4 


10 


Assignment  Booklet 


(4  marks)  A 3.  An  electron  experiences  a downward  magnetic  force  of  7.15  x 10  14  N when  it  is 
travelling  at  3.00  x 105  m/s  south  through  a magnetic  field.  Calculate  the 
magnitude  of  the  magnetic  field  and  determine  its  direction  using  the  right-hand 
rule. 


(3  marks)  A 4.  A charged  particle  is  travelling  west  through  a downward  magnetic  field  and  it 
experiences  a magnetic  force  directed  to  the  north.  Using  the  hand  rule, 
determine  whether  the  charge  is  negative  or  positive. 


(4  marks)  A 5. 


Calculate  the  magnitude  and  the  direction  of  the  magnetic  force  acting  on  an  alpha 
particle  that  is  travelling  upwards  at  a speed  of  3.00  x 105  m/s  through  a 0.525-T 
west  magnetic  field. 
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(3  marks)  A 6.  An  electron  (m  = 9.1 1 x 10  31  kg)  enters  a downward  magnetic  field  of 

5.00  x 10_1  T with  a velocity  of  6.50  x 106  m/s  West.  Calculate  the  radius  of  the 
circular  path  it  will  follow  once  it  is  travelling  within  the  magnetic  field. 


(4  marks)  D 3.  Revise  your  responses  to  D 1 . In  the  space  below,  include  your  final  response  and 
comment  on  how  reading  other  students’  work  improved  your  own.  A scoring  guide 
is  provided  after  the  answer  lines. 


There  are  more  lines  on  the  following  page. 
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DISCUSSION  SCORING  GUIDE 


Principles  involved:  Thomson's  charge-to-mass  ratio  experiment 


Level  2 
(Approaching 
Standard) 


Level  1 

(Below  Standard) 


Level  3 
(Standard) 


Level  4 

(Above  Standard) 


Knowledge 

Demonstrates 
understanding  of 
the  situation, 
physics  principles 
and  technology, 
and  their 
connections. 

Demonstrates  a 
vague  and 
sometimes  incorrect 
understanding  of  the 
physics  principles 
involved.  Obvious 
irrelevant  or  missing 
information. 

Demonstrates  a 
basic  understanding 
of  the  physics 
principles  involved. 
May  exhibit  minor 
mistakes  or  vague 
information  or 
application  to  the 
situation. 

Demonstrates  a good 
understanding  of  the 
physics  principles 
involved  and  applies 
them  properly  to  the 
given  situation.  All 
necessary  information 
is  given. 

Demonstrates  a 
superior 

understanding  of  the 
physics  principles 
involved  and  their 
application  to  the 
situation.  All 
applications  are 
considered  in  detail. 

Reflection 

The  post  shows 
reflection  on 
one’s  own  and 
other  students’ 
work.  Contributes 
to  the  group 
discussion. 

Does  not  make  an 
effort  to  participate. 
Seems  indifferent  to 
discussion. 

Occasionally  makes 
meaningful 
reflections  on  the 
group’s  efforts  or 
discussions. 

Marginal  effort  is 
shown  to  become 
involved  with  the 
group  or  discussion. 

Frequently  makes 
meaningful  reflections 
on  the  group’s  efforts 
and  presents  relevant 
viewpoints  for 
consideration  by  the 
group.  Interacts  freely 
with  group  members. 

Regularly  attempts  to 
motivate  the  group 
discussion  and  delve 
deeper  into  concepts. 
Interacts  freely  and 
encourages  all  group 
members. 
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Content  and  presentation  of  discussion  summary 

The  information  is 
logically  arranged 
in  a clear  and 
concise  manner. 

The  information  is 
poorly  organized 
with  many  concepts 
implied.  Irrelevant  or 
rambling  sentences 
make  reading 
difficult. 

The  information  is 
somewhat  organized 
with  implied 
concepts.  Excessive 
words  or  awkward 
sentences  are  used, 
which  hinder 
reading. 

The  information  is 
well-organized  and 
logically  arranged.  All 
concepts  are  explicitly 
explained.  There  are 
a few  awkward  but 
understandable 
sentences. 

The  information  is 
well-organized  and 
very  easy  to 
understand.  Well- 
worded  sentences 
make  reading 
pleasurable. 
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(27  marks) 


(2  marks) 


Module  4:  Lesson  3 Assignment 

This  Assignment  Booklet  is  worth  27  marks.  The  value  of  each  assignment  and  each 
question  is  stated  in  the  left  margin. 

Lesson  3 Assignment:  Electromagnetic  Induction 

A 1.  A compact  fluorescent  light  bulb  draws  a current  of  0.10  A for  one  hour, 
a.  How  much  charge  flows  through  the  bulb  in  one  hour? 
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(2  marks) 


(2  marks) 


(2  marks) 


b.  How  many  electrons  flow  through  the  light  bulb  in  the  hour?  Remember  the 
charge  of  one  electron  is  the  elementary  charge  on  your  physics  data  sheet. 


A 2.  A motor  uses  a coil  of  wire  in  a magnetic  field  to  generate  force.  The  motor  draws  a 
current  of  9.50  A through  the  coil  of  wire  and  has  a magnetic  field  of  1 .75  T.  If  the 
motor  is  designed  to  generate  800  N,  how  long  is  the  wire  in  the  coil,  assuming  that 
all  of  the  wire  creates  force? 


A 3.  What  would  happen  to  the  direction  of  the  magnetic  force  if  the  loop  of  wire  were  to 
undergo  one  half-turn  without  reversing  the  direction  of  the  current  in  the  loop? 
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(6  marks)  A 4.  Fill  in  the  "?"  with  the  missing  information  in  each  of  the  following  diagrams.  In  the 
diagrams  a magnet  is  either  dropped  down  or  pulled  up  through  a cylinder 
encircled  by  a coil  conductor.  Remember  that  current  is  e"  flow. 


? s 
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(1  mark) 


(1  mark) 


(2  marks) 


LAB  1 . “Pickup”  coil:  how  does  the  direction  of  the  movement  of  the  magnet  affect  the 

direction  of  the  deflection  on  the  voltage  meter? 


LAB  2.  “Light  bulb”:  how  does  the  speed  of  the  magnet  or  coil  affect  the  light? 


LAB  3.  “Generator”:  describe  how  each  of  the  following  factors  influences  the  magnitude 
of  the  deflection: 

a.  strength  of  the  magnetic  field 


b.  speed  of  the  magnet  passing  the  coil  (adjusted  by  changing  the  water 
flow) 


c.  the  number  of  loops 
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d.  the  loop  area 


(1  mark)  LAB  4.  Explain  why  the  generator  effect  would  occur  in  the  same  way  if  the  wire  were 
moved  rather  than  the  magnet. 


(2  marks)  LAB  5.  Summarize  the  factors  that  determine  the  magnitude  and  direction  of  the  induced 
current  when  there  is  relative  motion  between  a magnetic  field  and  a conductor. 


(2  marks)  LAB  6.  Describe  the  change  in  the  direction  (sign)  of  the  voltage  as  the  magnet  spins. 

Note  that  this  “flip”  in  direction  does  not  happen  with  a battery  (direct  current,  or 
DC,  voltage  source).  This  generator,  therefore,  is  not  generating  direct  current!  It 
is  an  AC  (alternating  current)  generator. 
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(4  marks)  D 3.  In  the  space  below,  include  your  final  response  (based  on  review  of  other 

students’  work  and  their  feedback  to  you)  and  comment  on  the  other  students’ 
answers. 
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DISCUSSION  SCORING  GUIDE 


Principles  involved:  magnetic  field  around  current-carrying  conductors,  magnetic  forces 

PJ  iT®.  P.1 E 

B§||m  fs f |p  jfeiit 

Knowledge 

Demonstrates 
understanding  of 
the  situation, 
physics  principles 
and  technology, 
and  their 
connections. 

Demonstrates  a 
vague  and 
sometimes  incorrect 
understanding  of  the 
physics  principles 
involved.  Obvious 
irrelevant  or  missing 
information. 

Demonstrates  a 
basic  understanding 
of  the  physics 
principles  involved. 
May  exhibit  minor 
mistakes  or  vague 
information  or 
application  to  the 
situation. 

Demonstrates  a good 
understanding  of  the 
physics  principles 
involved  and  applies 
them  properly  to  the 
given  situation.  All 
necessary  information 
is  given. 

Demonstrates  a 
superior 

understanding  of  the 
physics  principles 
involved  and  their 
application  to  the 
situation.  All 
applications  are 
considered  in  detail. 

Reflection 

The  post  shows 
reflection  on 
one’s  own  and 
other  students’ 
work.  Contributes 
to  the  group 
discussion. 

Does  not  make  an 
effort  to  participate. 
Seems  indifferent  to 
discussion. 

Occasionally  makes 
meaningful 
reflections  on  the 
group’s  efforts  or 
discussions. 

Marginal  effort  is 
shown  to  become 
involved  with  the 
group  or  discussion. 

Frequently  makes 
meaningful  reflections 
on  the  group’s  efforts 
and  presents  relevant 
viewpoints  for 
consideration  by  the 
group.  Interacts  freely 
with  group  members. 

Regularly  attempts  to 
motivate  the  group 
discussion  and  delve 
deeper  into  concepts. 
Interacts  freely  and 
encourages  all  group 
members. 

Content  and  presentation  of  discussion  summary 

The  information  is 
logically  arranged 
in  a clear  and 
concise  manner. 

The  information  is 
poorly  organized 
with  many  concepts 
implied.  Irrelevant  or 
rambling  sentences 
make  reading 
difficult. 

The  information  is 
somewhat  organized 
with  implied 
concepts.  Excessive 
words  or  awkward 
sentences  are  used, 
which  hinder 
reading. 

The  information  is 
well-organized  and 
logically  arranged.  All 
concepts  are  explicitly 
explained.  There  are 
a few  awkward  but 
understandable 
sentences. 

The  information  is 
well-organized  and 
very  easy  to 
understand.  Well- 
worded  sentences 
make  reading 
pleasurable. 
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